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ABS-TRACT 

The mechanization of land prepiration has. been expected to increase rice 

yield/ha. A study was undertaken in South Su;wesi in 1979-01 to evaluate 

thicimpact of mechanization on yields. Results of this research showed
 

that after adjusfng for cro, failurn and differences in fiertilizer appli

cation there was no evidknce to support ih -expoction that mechanization 

increases yield. 

I. INTRODUCTION
 

Agricultural extension agents and various ,overnment officials have 

contended that due to a lack of prwer, rice land preparation is done by 

men and animals. It is contended that because power tillers and trectors 

can plow the land deeper and more completely, yield/ha can he increascd 

if mechanized land preparation is adopted. Based on these assumptions, 

m2chanization of land preparation has b.,-n promotod to encourage farmers 

to purch.1':: mini tracr.o:s/pow,r tillers in both densely populated Java -

Bali and in the sparsely inhabited outer islands of Sulawesi and Sumatra. 

II. OBJLCTIVES
 

The purpose of this paper is to evalute the impact of mechanization
 

on rice yields. This issue will be evaluated by !
 

(1) comparing yields achieved on non-mechanized and mpchanized farms.
 

(2) comparing yields achieved on non-mechanized and mechanized farms,
 

adjusted for differences in crop failure.
 

(3) 	 comparing yields achic-ved on mvchanizod and non-mcchsnized farms, 

adjusted for crop failure and differences in fertilizer use. 
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I, l. s'rInY : A 

Sidrap and Pinrann Districts are Incatied about 200 km north of Ujung 

Pandang, tht: capital of South ;ula'vt-si. Thits area was choson a;9 the research 

site becaust, !)I% of all tho mini-tiactors in th- Provincs ;art, found in those 

dist.ricq (lanmun, 1979). 

about 100 p.-r!;ons/km
2 

Thse districts havc a population d:nslty of 

clo:;, to on,!.third of the agricultural arca Is irrigated, lovlan'd rice 

yields avcra, around :..0 t/h:. and thy hav." a minl-.tractor population 

of nearly 600 units. (Sarasutha, 1981). 

IV. SURVEY I)ESI(;N 

aCampling. Sampling procedur s wer; dcvelopd to identify strati

fied sample of reqpondents who represented the existing agriculturnl 

dlvkrsity. First, a random sample of eigiht sub-districts (among the tuo 

Then, four villagesdistricts) with ten or more trictorn was idntififd. 

in each district with five or more tractors wt.re randomly qcloctod. Next, 

a block c.nsus of. the eight villages was conductcd covering over 2000 

collectd, strita were chnsen to represent thehouseholds. ased on data 


typical ,.,vironmonts and power source:s as shown in Tible 1.
 

S . D,au was collectcd with i comprehensive questionnnire 

dev.e-lopcd and iused to Interview about 250 respondents during the 1979 %/C:t, 

1979/80 dry (second crop), 1979/80 dry (third crop), 1980 wet and 1980/81
 

dry (second crop) seasons. In addition, wmekly work re:cord were,- m,-ti-luined 

during the first four sqcasons (1979 wet through 1980 wet) including 7M 

environment/powt.r source strata covered by the survLy, but concentrited 

in 4 out of 19 villages and 70 farmers. Analysis prcsented in this naper 

is based on the data collecti-d on the 1979 wet, 10 wet, and 198n/81 dry 

seasons using the survey d-ra. 

V. R E S U 1. T 

Data on yields, fertilizer use and crop failore is presented In 

Tabl.. 1, for nonmchanizod and Inechanize.d firms. 

Yield differences. Initial revi.w of the, data in Tabli, 2 (vol.I) 

suggests that ,.%rch'mi.d farms hive hi .her ",;lds tlhan non-mech'tnizid. 

Over th.- thrv.,, stasons vonidt red, yitld;. on mcchiniz,.d f.,rms wre 414R kg/hn 

(W.S 1979) -nd 197 kP/It (191M W.;.) gre.'t.r In. two :oison.v, hut i7 Ig/h 

lcss in one nuason (D... 1980/8i) tin nnn-m-chinlzv, Firt.irs. 



Yield dtfffr,:ne! .iii.a Strd foy .pr ftlpr.2. As shown In Tible 1, 

crop failtir due to druOit wit; ')rt tilrly severe it Ohw 1979 t.S. While 

the Incidenc: of fViilur. w'r(; *.rei'atr inl rainfed th:ui lrrt,,tid are'i, non.

rlechan,:..d Fat.rls (20.) wr.., re n:aev r'ly nilectod than rvchintz, d (10 ). 

Coni-qucntly, yi. Ids h.av, b,,,n :dJu.ted to comp.ns-le for this exog.nous 

I'ipict AftL.r c'npons:itin,, for dlfertncn in crop fnilur, (Table 2, col.2), 

the yield differences bc.CtwCen richi,1i..d ia'd non-moch:anized firms fills 

(ran 44,8 to 402 kg/h'i (U.S. 1979), Incr:.ases from 197 to 227 kg/h, (!..S. 

1980); nnd Incre'ises fron 57 to 155 ':rg/hi hlaghe yield in non-mwchanized 

thin rnechanized (D.S. 1979/8l0). 

Yield difforences_,adjusted for cron failur,, ind f..rtitizer usf. 

Dliti in Table 2 (col.3) shows the differnco In level of fertilizer ipplied 

by mechanized. co;mpared to non-rechanized farms. In nil seasons, thte rate 

of application is grw:ter on tacchinized farns, ranging from 81 kg/ha (D.S. 

19110/11) to 97 kg/ha (W.S. 1979) more, dtpcndinG on thi, season considered. 

By assu ing various value,; for the average increase in yield resul

ting from one additional kg. of fertilizer, the contribution of higher
 

fertilizer use on mechanized farms can he netted out. In Tible 2, using
 

yields adjusted for crop failur,:, it is .isqurwd the average oroductivity 

of ,". - f f:rtilJ-.c is I) kg (col.t.), 9 kg (coi.9) and 3 kg (col.12) 

of yield increase/kg. of fertilizt.r ipplied. For all reasons, these 

adjustments result in a negativ yield diffcrence I.e. non-mlchanized 

yields are higher than mechanized yiflts. 

Alternatively, this analysis cin be presented in terms of breakeven
 

analysis. In Table 2, the v-l.ueL in parentheses afti:r column I is thc 

average fertilizer productivity that must be assumed to equalize non

nechanized and mechanized yields - before adjusting for crop loss. The 

value in parentheses nfter collinn 2 is thi: average fertilizer producti

vity thit Must 11. arsuned to equilize ucchanize,1 ind non-mechanized 

yields - after adjusting for crop losses. From this data', a modest 

average fertilizer productivity assumption of 6.3 kgl yield increase
 

per kg of ferti]izer is required to net out the yield diffe.rences iii 

th, rainfed environment 4.S. 1979, and rainftd 1980/81 D.S. ; 36 kg on 

irrigated farms in the 1980 D.S.; and 2.8 kg, on irrigated farms in the 

1979 W.S. No assumption about fertilizer productivity is ri.quired in 

the rainfed Prea for the 19g) .S. and Irrigated farms for the 1940/81 

D.S. Because nnn-nechanritzd yields are already hi.-.her tri mechinized 

yields.
 



VI. CONCLUSION 

Aftor corsparing yiol:ls on m,,ci:vinizd and non-mcI.ized farms, it in 

olcn concluded thit mechaniLalioi Incrl"ov yieldn hc-uSO yiclds nr, 

rarrn. Y.t, beciulPce f.nrncrs who choovo to zich:init,,hilther o1 richlnizeJ 

nls,) typically use higher input. lvel., such concluton miay be unjus

ti Iit:,. Aftr ndjusting yield cdifr.2.runc,. Io ake into consideration 

All t~hrecditfcrences in crop losses an.I Input uso, it was found th.1t in 

teansons, highr yields were obsrvv:! on n.mn-rnch.nizc'd farms. 
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Yild ind FcrtIll;:L.r Uq,, pr IfL Con-,wflCunce Conplritorn, 

South Sulwdi, 1979-1930. 
Tatble 1. 


. ,kcchil-,, ch 

" --n. Irri- Argr,:- Tin- Irri- A.grt'
foll ga-tel g~to fod !-t d ,It 

Wat S.,son 1979 

- No. of Reporting 84 82 166 40l 76 124
 

- Fertilizer :
 

Urea (Kg) 45 45 45 84 136 116
 
5 3 3 52 33
-TSP (Kg) 1 


-A (Kg) 2 16 9 3 6 5
 
57 90 194 154
- Total (lg) 48 56 

- Yild (Kg) "508 1,099 800 768 1,551 1,248 

- Crop Failure (.) 26 13 20 19 6 I1 

- Yield if C", 0% ' 686 1,263 1.000 948 1,650 1,402
 

W;t So-ison 19110 

- No. of Reporting 71 30 101 40 83 123 

- Firtillz'.-r 

Ur-a (Kg) 89 107 94 108 156 140 

TSP (Kg) 74 7' 75 69 98 89 
.7A IV. 31 46m 35 58 75 66 

Totn) (Kg) 194 229 201o 235 324 295 

- Yield (Kg) 2,552 2:548 2,551 2,413 2.910- 2,743 

Crop Failurt. (%) 3 1 - 2 2 

- Yild if CF - 0%p/ 2,552 2,627 2,577 2,413 2,969 2,004 

Dry Season 1980/81
 

- No. of Reporting 78 53 131 7 10tl III
 

- Fertilizer .
 

- Urea (Kg) 103 77 93 130 152 151 

-TSP (Kg) 33 61 44 7A4 59 60 

- ZA (Kgl) 0 36 15 25 22 22 

- Total (Kg) 136 174 152 229 233 233 

- Yield (Kg) 4,214 5,655 4,799 4,841 4,735 4,742 

- Crop Failure (%) 1 2 2 0 0 0 

- Yield if CF -:0% a/ 4,257 5,770 4,897 4,841 4,735 4,742 

a-/Yield after adjusting for .rea affected by crop fillure (hirvcste.d are. 

yiild). 

Sources : Consequvnces of lnn:l prcp,r.tion Muchiniz'-tion In TlIlLSif. 
South Sullwesi 'ind .ent. Java. 



Tabla 2. 	Yields on Non-Machanizel and Mechanized Farms, Adjusted Ft'r Crop Failure mnd Differences in Fertiliztr Anplicltion,
 
Sidrap and Pinrang Districts, South Sulawusi, 1979 - 1981.
 

1 kg fcrtilizer - 1 kg fertilizer I k2 fertilizer = 
10 kA rice 9 kg rice 8 k& 7icz-

Yield Yield Diff. Expected Expac.. Expected
diff. diff. in c/ yield d/ yield elyiidd
 

"(unadius-(aijus- fcrt. dff.dui (1-4) (2-4) diff.du (1-7) (2-7) jiff.dui (1-10) (2-10)
 

rcd) _/ ted) b/ ipp. to *iff. t, d ff. t- diff.
 
(Kg/Ha) (Kg/117) (Kg/ level of (Kg/ (Kg! level cf (Kg/ (Ke/ level of (Kg/ (Kg!
 

Ha) fert.app. Hn) Hs) furt..pp. Hn) He) fert.app. H-) Ea)
 

1 	 2 3 4 5 6 7 8 9 10 11 12 

14!t S-zszn 1979
 

I. 	 Riinfad =ech. vs rainf,-d 
+260(6,2) +262(6,2) + 42 + 420 - 160 - 158 + 378 - 1 - 116 336 - 76 - 74 

2. Irr =oh vs irr.non-mch. 	+452(3,3) +387 2,8) +138 +1380 - 928 - 9)3 +1242 - 790 - 853 +1104 - 652 - 717 
2. '...ch.vs Agg.non-mech. +443(4,6) +402(4,1) + 97 + 970 --522 - 563 + 875 - 425 - 471 + 776 - 328 - 374 

-.Xt 5.s.tz 1980 

1. Raif.d mech. vs rninfed
 
n:r mech. 	 -139%"ZA) -139CNA) + 41 + 41.' -549 - 549 + 369 - 509 - 5%, + 328 - 467 - '67
 

2. Irr.uch. vs irr.non-mech.i362(3,S) +242(3,6) + 95 + 950 - 586 - 608 + 855 - 493 - 513 + 750 - 398 - 416 
3. Lgg.mech.vs Ag.ncn-ech. +197(2.2) +227(2,5) + 91 + 910 -- 713 - 683 + 819 - 622 - 592 + 728 - 531 - 501 

Dry Sinssn 198C/1981
 

1. Rzifc! mcch. vs raifiA 
nn-:ach. +627(6,7) +584(6.3) + '3 + 930 --303 - 346 + 337 - 210 - 253 744 - 177 - 10 

2. !rr.m ch.vs irr.n2n-mzch. 	 -20 :A) --1035((NA) - 59 + 590 -1510 -1625 + 531 -1451 -1566 - 472 -1392 -1507 
3. Lgg.m=ch.vs Agg.non-mzch. - 57(NA) -155(NA) + 81 + 810 --867 - 965 + 72! - 786 - 884 6 648 - 705 - 803 

!t/__-:,chnize- yields minus non-mcchanizc yields.
 
b/ Meohanizae yild!s minus n-mchanz2d yiel'Is. Iftcr ndjusting for crop failure.
 
c/ Mcchanizud fertilizzr applicnti.n rate minus non-'m chanized fk-rti-izer application rtt.
 
J1/ Exp.cted yic1 -'iffurance b.tw.:.. mxchanized and non-mechanized af:er n.mIjusting far various
 

lcx-ls af 	yield resp-:ns. to £rtiliz-r ipplicnticn.
N- - N!-t Applicabl%.. 

Szurcus : Consequences of la:1.prep'ration Xcchnnization in Ind,?nasin : South Sula%7csi aw! IIest Javm. 
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